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PROBLEM TO BE SOLVED: To deal with the shortage 
of remaining battery capacity in recording. 
SOLUTION: When it is judged that the recording cannot 
be accomplished at the time of recording operation due 
to the decrease in the battery capacity and so forth, the 
recording operation is suspended, waiting for the 
recovery of the state of the battery, in which the 
information necessary for resuming the recording is 
maintained. Because the recording operation is made so 
as to be resumed in accordance with the recovery of the 
state of the battery, the recording operation is 
prevented from just resulting in an error due to the 
suspension of the recording which arises from the state 
of the operating battery, such as the decrease in the 
battery capacity. As a result, the recording operation is 
made to be accomplished normally. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A record means to perform data logging to a disk record medium, and a power-source 
detection means to detect a power-source condition of operation, When it is detected by the above- 
mentioned power-source detection means that continuation of record actuation during the record 
actuation by the above-mentioned record means changed into the difficult power-source condition of 
operation, while it interrupts the record actuation by the above-mentioned record means When recovery 
of a power-source condition of operation is detected as the interruption control means which performs 
the standby process to resumption of record by the above-mentioned power-source detection means in 
the condition of the above-mentioned standby process They are the description and a ** disk recording 
device about having had the restart control means which makes the above-mentioned record means 
resume the interrupted record actuation. 

[Claim 2] The above-mentioned standby process is a disk recording device according to claim 1 
characterized by being the processing which shifts to a low-power condition after saving information 
required for the restart of record actuation for a storage means. 

[Claim 3] The above-mentioned standby process is a disk recording device according to claim 1 
characterized by being the processing which shifts to a low-power condition after saving information 
required for the restart of record actuation for the storage means of a non- volatilized mold. 
[Claim 4] The disk recording device according to claim 2 or 3 characterized by information required for 
the restart of the above-mentioned record actuation being data which are not yet written in a disk record 
medium in the case of the positional information on the disk as a location which resumes data logging 
continuously on a disk record medium at least fi-om the part where record actuation was interrupted, and 
interruption of record actuation. 

[Claim 5] The above-mentioned power-source detection means is a disk recording device according to 
claim 1 characterized by detecting the power resource and continuation of record actuation detecting 
whether it is a difficult condition when the dc-battery is used as a power source of operation. 
[Claim 6] The record procedure of performing data logging to a disk record medium, and the power- 
source detection procedure which detects a power-source condition of operation. When it is detected by 
the above-mentioned power-source detection procedure that continuation of record actuation during the 
record actuation by the above-mentioned record procedure changed into the difficuh power-soxirce 
condition of operation, while it interrupts record actuation They are the description and the ** disk 
record approach about the resumption procedure of record resumed in the interrupted record actuation in 
the standby condition by the record interruption procedure of performing the standby process to 
resumption of record, and the above-mentioned record interruption procedure when recovery of a 
power-source condition of operation is detected by the above-mentioned power-source detection 
procedure, and ** being performed. 

[Claim 7] The disk record approach according to claim 6 characterized by performing processing which 
shifts to a low-power condition after saving information required for the restart of record actuation for a 
storage means in the above-mentioned record interruption procedxire. 
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[Claim 8] The disk record approach according to claim 6 characterized by performing processing which 
shifts to a low-power condition after saving information required for the restart of record actuation for 
the storage means of a non- volatilized mold in the above-mentioned record interruption procedure. 
[Claim 9] The disk record approach according to claim 7 or 8 characterized by information required for 
the restart of the above-mentioned record actuation being data which are not yet written in a disk record 
medium in the case of the positional information on the disk as a location which resumes data logging 
continuously on a disk record medium at least from the part where record actuation was interrupted, and 
interruption of record actuation. 

[Claim 10] The above-mentioned power-source detection procedure is the disk record approach 
according to claim 6 characterized by detecting the power resource and continuation of record actuation 
detecting whether it is a difficult condition when the dc-battery is used as a power source of operation. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcunages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the disk recording apparatus to the disk record medium 
made possible [ record of data ] for CD-R (Compact Disc Recordable) etc., and the disk record 
approach. 
[0002] 

[Description of the Prior Art] As a disk in CD format, various disks belonging to the so-called CD 
family, such as CD-DA (COMPACT DISC-DIGITAL AUDIO), CD-ROM, CD-R, and CD-RW (CD- 
REWRITABLE), are developed, and it has spread. Although CD-DA and CD-ROM are the media only 
for playbacks, CD-Rs are the media of a vmte-once mold which used organic coloring matter for the 
record layer, and CD-RWs are media which used the phase change technique and in which data 
rewriting is possible. Moreover, DVD-ROM, DVD-RAM, DVD-R, DVD-RW, DVD+RW, etc. exist 
also as a DVD (Digital Versatile Disc) which has spread in recent years. And DVD-Rs are the media of 
a write-once mold which used organic coloring matter for the record layer, and DVD-RAM, DVD-RW, 
and DVD+RW are media which used the phase change technique and in which data rewriting is 
possible. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, when it is the media of the write-once mold 
which cannot perform data rewriting of CD-R, DVD-R, etc., for example and it becomes impossible to 
continue a store by a certain cause in the middle of record actuation, there is a situation that a disk will 
become useless as a result. A store is started after determming write-in fixed units, such as a part which 
is equivalent to the die length of audio data in case in the case of CD-R ATTOWANSU methods, such 
as Disk at Once and Track AT Once, are held as a recording method in many cases and data logging is 
started in this case. And it is in the middle of record, and when a store can be performed, from their 
being the media which are not rewritable, record cannot be redone again but the disk must be discarded. 
[0004] If the situation of these days is seen here, as a recording device to CD-R etc., a miniaturization / 
low-power-ization will progress and the CD-R system which can be carried will also have spread. For 
example, a CD-R drive is built in a portable type personal computer, or the portable type is developed as 
a CD-R drive single equipment. And since it is premised on the use to carry, by these devices, dc- 
batteries, such as a dry cell and a battery charger, are used as the power source of operation, 
[0005] Considering using a dc-battery as a power source of operation in a CD-R drive, dc-battery 
remaining capacity falls during record actuation, and we are anxious about continuation of data logging 
becoming impossible. If it will be in the condition that record cannot be completed by the fall of such 
dc-battery remaining capacity, a disk will become useless as mentioned above, for a user, since it will be 
forced a big burden and also becomes the futiUty of a resoiu-ce, it is made into a big problem for a disk 
to become useless. 

[0006] Moreover, in the case of a rewritable disk, a disk will not necessarily become useless 
immediately by such record interruption like CD-RW, but for a user, it is necessary again to redo record 
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actuation from the beginning, and time futility is also large, and a user's usability and convenience will 

be barred and it is not desirable. 

[0007] 

[Means for Solving the Problem] In view of such a trouble, this invention aims at enabling it to 
correspond appropriately, when it becomes impossible in the disk recording apparatus corresponding to 
disk record media, such as CD-R and CD-RW, continuing record actuation according to power-source 
conditions, such as a power-resource fall. 

[0008] For this reason, a record means by which the disk recording apparatus of this invention performs 
data logging to a disk record medium, When it is detected by the above-mentioned power-source 
detection means that continuation of record actuation during the record actuation by power-source 
detection means to detect a power-source condition of operation, and the above-mentioned record means 
changed into the difficult power-source condition of operation, while it interrupts the record actuation by 
the above-mentioned record means When recovery of a power-source condition of operation is detected 
as the interruption control means which performs the standby process to resumption of record by the 
above-mentioned power-source detection means in the condition of the above-mentioned standby 
process, it has the restart control means which makes the above-mentioned record means resume the 
interrupted record actuation. Moreover, the above-mentioned standby process presupposes that it is the 
processing which shifts to a low-power condition after saving information required for the restart of 
record actuation for a storage means. Or the above-mentioned standby process presupposes that it is the 
processing which shifts to a low-power condition after saving information required for the restart of 
record actuation for the storage means of a non-volatilized mold. Here, suppose that information 
required for the restart of the above-mentioned record actuation is data which are not yet written in a 
disk record medium in the case of the positional information on the disk as a location which resumes 
data logging continuously on a disk record medium at least from the part where record actuation was 
interrupted, and interruption of record actuation. Moreover, when the dc-battery is used as a power 
source of operation, the power resource are detected and, as for the above-mentioned power-source 
detection means, continuation of record actuation detects whether it is a difficult condition. 
[0009] The record procedure in which the disk record approach of this invention performs data logging 
to a disk record medium. When it is detected by the above-mentioned power-source detection procedure 
that continuation of record actuation during the record actuation by the power-source detection 
procedure which detects a power-source condition of operation, and the above-mentioned record 
procedure changed into the difficult power-source condition of operation, while it interrupts record 
actuation In the standby condition by the record interruption procedure of performing the standby 
process to resumption of record, and the above-mentioned record interruption procedure, when recovery 
of a power-source condition of operation is detected by the above-mentioned power-source detection 
procedure, the resumption procedure of record and ** which are resimied in the interrupted record 
actuation are made to be performed. 

[0010] When it is judged according to such a disk recording apparatus and the disk record approach that 
record completion cannot be performed in the fall of power resource etc. during record actuation, after 
interrupting record actuation and holding information required for resumption of record, it waits for 
recovery of a power-source condition. And record actuation is not considered as it is as an error by the 
record interruption by the fall of power resource, and record can be normally completed as a result by it 
because record actuation is made to be resumed according to recovery of a power-source condition. 
[0011] 

[Embodiment of the Invention] Hereafter, as the disk recording apparatus of this invention, and a gestalt 
of operation of the disk record approach, a record system with CD-R, and the disk drive equipment and 
the host computer corresponding to CD-RW is mentioned as an example, and is explained. Explanation 
is given in the following order. 

1. Example of Processing 6. Various Modifications Based on Power-Source Condition Detection by the 
side of Example of Processing Based on Power-Source Condition Detection by the side of Disk 
Structure and System Behavior 4. Disk Drive to Lack of Recording Method 2. System Configuration 3. 
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Power Resource 5. Host Computer [0012] 1. The disk of CD method called a compact disc to disk 
structure and a general recording method begins from the core (irmer circumference) of a disk, and has 
the single spiral recording track which finishes with the edge (periphery) of a disk. Only the groove for 
laser Hghtguides (guide rail) is formed on the substrate as a recording track before record at the disk 
which can record data on a user side like CD-R/CD-RW. By putting the laser light by which the data 
modulation was carried out in high power to this, reflection factor change of record film or a phase 
change arises, and record is performed for data by this principle. In addition, there is no slot physical as 
a recording track in the case of disks only for playbacks, such as CD-DA and CD-ROM. 
[0013] Record fihn recordable only once is formed in CD-R. The record film is organic coloring matter, 
and is punching record by high power laser. In CD-RW in which record film rewritable many times is 
formed, a recording method is phase change (Phase Change) record, and performs data logging as a 
difference in the reflection factor of a crystallized state and an amorphous condition. On a physical 
property, to only for [ CD ] playbacks and CD-R of a reflection factor being 0.7 or more, since CD-RW 
is about 0.2, CD-RW is unreproducible with the regenerative apparatus designed by expecting 0.7 or 
more reflection factors, if it remains as it is. For this reason, the AGC (Auto Gain Control) fimction 
which amplifies a weak signal is added, and it is reproduced, 

[0014] In CD-ROM, from the radius of 46mm, the lead-in groove field of disk inner circumference 
crosses to the range of 50mm, and is arranged, and a pit does not exist in inner circumference rather than 
it. In CD-R and CD-RW, as shown in drawing 1 , PMA (Program Memory Area) and PCA (Power 
Calibration Area) are prepared in the inner circumference side rather than the lead-in groove field. 
[0015] User data is recorded by the drive equipment corresponding to CD-R or CD-RW, and a lead-in 
groove field and the program field used for record of live data following a lead-in groove field are used 
for playback of the contents of record like CD-DA etc. For example, the various information on music 
and others is recorded per truck (for example, musical piece unit). 

[0016] As for PMA, the hour entry of the mode of a record signal, initiation, and termination is 
temporarily recorded for every record of a truck. After all the plaimed trucks are recorded, TOC (Table 
of contents) is formed in a lead-in groove field based on this information. TOC serves as a field which 
records the various information about an optical disk while being made into table-of-contents 
information, such as a start address of a truck, and an ending address. Moreover, in case a disk is 
recorded for the first time, Disk ID is written in PMA by disk drive equipment. Disk ID serves as ID for 
identifying each disk. PCA is the area for carrying out trial writing, in order to acquire the optimum 
value of the laser power at the time of record. 

[0017] In CD-R and CD-RW, it is formed so that the wobble (meandering) of the groove (guide rail) 
which forms data tracks for a record location or a spindle roll control may be carried out. This wobble is 
formed based on the signal modulated by the information on the absolute address etc., and has connoted 
the information on the absolute address etc. That is, wobble information, such as the absolute address, 
can be read in a groove. The absolute time (address) information expressed by such groove by which 
wobbling was carried out is called ATIP (Absolute Time In Pregroove). As a wobbling groove is shown 
in drawing 2 , it moves in a zigzag direction in the shape of a sine wave slightly (Wobble), and the 
center frequency is 22.05kHz and the amount of meandering is about **0.03 micrometers, 
[0018] Not only absolute time information but various information is encoded by this wobbling by FM 
modulation. About the wobble information detected by the push pull channel from the wobbling groove 
of CD-R/CD-RW, if spindle motor rotation is controlled so that center frequency is set to 22.05kHz 
when rotating a disk by standard speed, it will be rotated with the linear velocity (for example, 1.2m/s - 
1.4 m/s in the case of normal density) exactly specified by CD method. Although what is necessary is 
just to depend for the absolute time information encoded by Sub-code Q in CD-DA and CD-ROM, since 
this information is not acquired, by CD-R before record, and the disk (blank disc) of CD-RW, absolute 
time information included in wobble information is made reliance. 

[0019] 1 sector (ATIP sector) as wobble information is in agreement with 1 data sector (2352 bytes) of 
the Maine chaimel after record, and writing is performed, taking the synchronization of an ATIP sector 
and a data sector. 
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[0020] It is not encoded by wobble information as it is, but ATIP information is once. FM modulation is 
carried out after a biphase (Bi-Phase) modulation is applied. This is for using a wobble signal also for a 
roll control. That is, 1 and 0 interchange for every predetermined period by the biphase modulation, and 
he makes it the average number of 1 and 0 set to 1:1, and is trying to set the average frequency of the 
wobble signal when carrying out FM modulation to 22.05kHz. In addition, as wobble information, 
record laser power setting information etc. is encoded as special information etc. besides the hour entry. 
By the CD-RW disk, special information is extended and the power and record pulse information for 
CD-RW are encoded. 

[0021] CD-R and the recording method which records data by the ATTOWANSU method to CD-RW 
are shown in drawing 3 . Let the record approach called the Disk at Once shown in drawing 3 (a) be the 
approach of recording at once the lead-out field which shows the information on the record termination 
location of the lead-in groove field and data (truck) in which the information on the recording start 
location of data etc. is shown, and data etc. That is, it becomes record of a disk unit. 
[0022] The record approach which is shown in drawing 3 (b) and which is called Track AT Once has 
data recorded by the data unit used as a truck. And termination of data logging as a truck forms the lead- 
out field where the truck concerned writes and the information on an end location etc. is recorded behind 
the lead-in groove field where the truck concerned begins to write and the information on a location etc. 
is recorded in front of a truck, and a truck. Thus, it is called session closing that the recorded lead-in 
groove field, a truck, and a lead-out field form a lead-in groove field and a lead-out field after 
considering as the unit of a session and completing record of a truck. That is, the truck was closed by 
session closing. In addition, when recording by Track AT Once, it is supposed that it is possible to 
record the truck of two or more units between a lead-in groove field and a lead-out field. In this case, a 
knot called a link block is formed between trucks. Moreover, in record by Track AT Once, it is also 
made possible like session #1 and session #2 to form two or more sessions as shown in drawing 3 (c). 
[0023] The record approach which is shown in drawing 3 (d) and which is called session 
ATTOWANSU serves as record in the above mentioned session xmit. Therefore, even when two or more 
trucks are recorded between a lead-in groove field and a lead-out field, the link block shown in drawing 
3 (b) and (c) is not formed. Moreover, also in record by session ATTOWANSU, it is supposed like 
session #1 and session #2 that it is possible to form two or more sessions as shown in drawing 3 (e). 
[0024] Moreover, when carrying out like this drawing 3 and recording a truck, a truck is constituted per 
packet. About record of a packet unit, the fixed-length packet record to which the data length of a packet 
is considered as immobilization, and the variable-length packet record to which the data length of a 
packet is considered as variable length are known. Since it is made for a fixed-length packet and a 
variable-length packet not to be intermingled in the same truck, about the truck with which record was 
started by the fixed-length packet, it is made to be carried out in record by the fixed-length packet, for 
example imtil the truck is closed. 

[0025] 2. Explain a system configuration (especially example of a configuration of disk drive 
equipment) with the host computer connected to the disk drive equipment which can perform record 
playback of data to the disk of CD methods, such as CD-R and CD-RW, by the system configuration 
then drawing 4 , and drawing 5 , and its disk drive equipment. And the "disk recording apparatus" as 
used in the field of this invention is realized as a system by the host computer 80 and disk drive 
equipment 70 in this case. Although the "disk recording device" of this invention is also realizable, of 
course with a disk drive equipment simple substance, about it, it mentions later as a modification. 
[0026] In addition, various examples exist as a system configuration with disk drive equipment 70 and a 
host computer 80. For example, as a device gestalt, disk drive equipment 70 and a host computer 80 are 
formed as an another object device, and the gestalt connected possible [ data communication ] can be 
considered first. Moreover, disk drive equipment 70 may be constituted as an internal drive of a host 
computer 80. And in the case of this invention, as disk drive equipment, a host computer, or a computer 
with a built-in drive, it becomes an especially suitable thing for the portable type of a note type, a laptop 
type, etc., but, of course, it is applicable also as a device of a desktop mold and a deferment mold. 
Moreover, although this invention is characterized by the actuation based on detection of the power- 
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source condition of disk drive equipment 70 of operation, the example of a configuration which detects a 
power-source condition by the disk drive equipment side, and the example of a configuration which 
detects a power-source condition by the host computer 80 side can be considered. 
[0027] From these situations, the example of a configuration which detects a power-source condition by 
the disk drive equipment 70 side in drawing 4 is shown, and the example of a configuration which 
detects a power-source condition by the host computer 80 side in drawing 5 is shown. Also in the case 
of one apparatus, although the example of drawing 4 will become [ many ] when disk drive equipment 
70 and a host computer 80 are mainly used as another object device, it is considered. On the other hand, 
although the example of drawing 5 serves as the case where disk drive equipment 70 is mainly made 
into the internal drive of a host computer 80, it can detect the power-source condition of disk drive 
equipment 70 with a certain means at a host computer 80 side also in the case of another object device, 
(for example, when using a common dc-battery as a power source etc.). 

[0028] Drawing 4 is explained first. In drawing 4 , a disk 90 is CD-R or CD-RW. In addition, CD-DA 
(CD-Digital Audio), CD-ROM, etc. are refi-eshable as a disk 90 here. 

[0029] A disk 90 is loaded into a turntable 7 and a rotation drive is carried out by the constant linear 
velocity (CLV) or the constant angular velocity (CAV) with a spindle motor 6 at the time of 
record/playback actuation. And read-out of the pit data on a disk 90 (a phase change pit or pit by 
organic-coloring-matter change (reflection factor change)) is performed by the optical pickup 1. In 
addition, in the case of CD-DA, CD-ROM, etc., it becomes a pit with the thing of an embossing pit. 
[0030] In pickup 1, the optical system (not shown) which irradiates the laser diode 4 used as a laser light 
source, the photodetector 5 for detecting the reflected light and the objective lens 2 used as the outgoing 
end of a laser beam, and a laser beam through an objective lens 2 at a disk recording surface, and leads 
the reflected Ught to a photodetector 5 is formed. Moreover, the detector 22 for monitors by which a part 
of output light fi-om a laser diode 4 is received is also formed. 

[0031] The objective lens 2 is held movable in the direction of tracking, and the direction of a focus 
according to 2 shaft devices 3. Moreover, the pickup 1 whole is made movable to the disk radial by the 
thread device 8. Moreover, the laser luminescence drive of the laser diode 4 in pickup 1 is carried out by 
the drive signal (drive current) fi-om a laser driver 18. 

[0032] It is suppUed to RF amplifier 9, the reflected light information fi-om a disk 90 being detected by 
the photodetector 5, and being used as the electrical signal according to the light-receiving quantity of 
Hght. In addition, generally an AGC circuit is fiirther carried in RF amplifier 9 by CD-RW after record 
of the data to a disk 90 before record, in record, etc. fi*om situations, like as for CD-ROM and CD-R, the 
reflection factors itself differ greatly with changing more sharply than the case of CD-ROM the amount 
of reflected Ughts firom a disk 90. 

[0033] RF amplifier 9 is equipped with a current potential conversion circuit, a matrix operation / 
amplifying circuit, etc. corresponding to the output current fi-om two or more photo detectors as a 
photodetector 5, and matrix data processing generates a required signal to it. For example, focal error 
signal FE for the RF signal which is playback data, and servo control, the tracking error signal TE, etc. 
are generated. The playback RF signal outputted from RF ampUfier 9 is supplied to the binary-ized 
circuit 1 1 and the pit detecting element 24, and focal error signal FE and the tracking error signal TE are 
supplied to the servo processor 14. 

[0034] Moreover, as the CD-R and disk 90 top as a CD-RW was mentioned above, the groove (slot) 
used as the guide of a recording track is formed beforehand, and the hour entry which shows the 
absolute address on a disk had carried out the wobble (meandering) of the slot with the signal by which 
FM modulation was carried out. Therefore, at the time of record actuation, while being able to apply a 
tracking servo from the information on a groove, the absolute address (ATIP) can be obtained from the 
wobble information on a groove. RF amplifier 9 extracts the wobble information WOB by matrix data 
processing, and supplies this to the groove decoder 23. At the groove decoder 23, by restoring to the 
supplied wobble information WOB, absolute-address information is acquired and a system controller 10 
is supplied. Moreover, although the clock WCK which synchronized with wobbling of a groove can be 
obtained by pouring groove information into a PLL circuit, this is supplied to encoding/decoding section 
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12 as a clock for data encoding at the time of record. Furthermore, from Clock WCK, since the 
rotational-speed information on a spindle motor 6 is acquired, it is comparing it with criteria rate 
information, and spindle error signal SPE can be generated and outputted. 

[0035] The playback RF signal obtained by RF amplifier 9 is made into the so-called EFM signal (8-14 
modulating signal) by being made binary in the binary-ized circuit 11, and is supplied to 
encoding/decoding section 12. Encoding/decoding section 12 is equipped at least with the function part 
as an encoder at the time of record with the function part as a decoder at the time of playback. At the 
time of playback, an EFM recovery, a CIRC error correction, day interleave, CD-ROM decoding, etc. 
are processed as decoding, and the playback data changed into CD-ROM format data are obtained. 
Moreover, encoding/decoding section 12 also performs extract processing of a sub-code to the data read 
from the disk 90, and supplies TOC, address information, etc. as a sub-code (Q data) to a system 
controller 10. Furthermore, although it will generate the playback clock which synchronized with the 
EFM signal by PLL processing and will perform the above-mentioned decoding based on the playback 
clock, encoding/decoding section 12 acquires the rotational-speed information on a spindle motor 6 
from the playback clock, is comparing with criteria rate information further, and can generate and output 
spindle error signal SPE. 

[0036] At the time of playback, encoding/decoding section 12 stores the data decoded as mentioned 
above in buffer memory 20. As a playback output from this disk drive equipment, the transfer output of 
the data by which the buffer ring is carried out to buffer memory 20 will be read and carried out. 
[0037] In disk drive equipment 70, it connects with the host computer 80 used as another object, and the 
interface section 13 communicates record data, playback data, various commands, etc. between host 
computers 80. In that case, SCSI, an AT API interface, USB, etc. are adopted in fact. When disk drive 
equipment 70 is built in a host computer 80, the interface section 13 will have an interface fimction to an 
internal bus etc. 

[0038] And the transfer output of the playback data which were decoded at the time of playback and 
stored in buffer memory 20 will be carried out through the interface section 13 at a host computer 80. In 
addition, the signal of the lead conunand from a host computer 80, a light command, and others is 
suppHed to a system controller 10 through the interface section 13. Moreover, in this example, a system 
controller 10 performs message sending etc. to a host computer 80 at the time of record interruption, but 
such information is transmitted through the interface section 13. 

[0039] Although record data (audio data and CD-ROM data) are transmitted from a host computer 80 at 
the time of record, the record data is sent and buffered by buffer memory 20 from the interface section 
13. In this case, encoding/decoding section 12 performs the processing (when the supplied data are CD- 
ROM data) which encodes CD-ROM format data to CD format data, CIRC encoding and interleave, 
sub-code addition, eight-to-fourteen modulation, etc. as encoding processing of record data by which the 
buffer ring was carried out. 

[0040] The EFM signal acquired by encoding processing in encoding/decoding section 12 is sent to the 
laser driver 1 8 as a laser drive pulse (light data WD AT A), after wave adjustment processing is 
performed by the light strategy 21. In the light strategy 21, the optimal record power to record 
compensation, i.e., the property of a record layer, the spot configuration of laser light, record linear 
velocity, etc. will be timed finely. 

[0041] In a laser driver 18, the laser drive pulse supplied as light data WD ATA is given to a laser diode 
4, and a laser Ixmiinescence drive is performed. The pit (a phase change pit and coloring matter change 
pit) according to an EFM signal will be formed in a disk 90 by this. 

[0042] The APC circuit (Auto Power Control) 19 is the circuit section controlled so that the output of 
laser is not based on temperature etc. but becomes fixed, acting as the monitor of the laser output power 
with the output of the detector 22 for monitors. The desired value of a laser output is given from a 
system controller 10, and it controls a laser driver 18 so that a laser output level becomes the desired 
value. 

[0043] From focal error signal FE from RF amplifier 9, the tracking error signal TE, encoding/decoding 
section 12 or spindle error signal SPE from an address decoder 20, etc., the servo processor 14 generates 
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a focus, tracking, a thread, and the various servo drive signals of a spindle, and performs servo actuation. 
That is, according to focal error signal FE and the tracking error signal TE, the focal drive signal FD and 
the tracking drive signal TD are generated, and the 2 shaft driver 16 is supplied. The 2 shaft driver 16 
will drive the focal coil of 2 shaft devices 3 in pickup 1, and a tracking coil. The tracking servo loop and 
the focal servo loop by pickup 1, RF amplifier 9, the servo processor 14, the 2 shaft driver 16, and 2 
shaft devices 3 are formed of this. 

[0044] Moreover, according to the track jump command from a system controller 10, a tracking servo 
loop is made off and track jump actuation is performed v^ith outputting a jump drive signal to the 2 shaft 
driver 16. 

[0045] The servo processor 14 supplies ftirther the spindle drive signal generated according to spindle 
error signal SPE to spindle Motor Driver 17. Spindle Motor Driver 17 impresses a three-phase-circuit 
driving signal to a spindle motor 6, corresponding to a spindle drive signal, and performs CLV rotation 
or CAV rotation of a spindle motor 6. Moreover, the servo processor 14 generates a spindle drive signal 
according to the spindle kick / brake control signal from a system controller 10, and also performs 
actuation of starting of the spindle motor 6 by spindle Motor Driver 17, a halt, acceleration, moderation, 
etc. 

[0046] Moreover, the servo processor 14 generates a thread drive signal based on the thread error signal 
obtained as a low-pass component of the tracking error signal TE, the access execution control from a 
system controller 10, etc., and supplies it to the thread driver 15. The thread driver 15 drives the thread 
device 8 according to a thread drive signal. Although not illustrated in the thread device 8, it has a 
device by the main shaft holding pickup 1, the thread motor, a transfer gear, etc., and necessary slide 
migration of pickup 1 is performed because the thread driver 15 drives the thread motor 8 according to a 
thread drive signal. 

[0047] Various actuation of the above servo system and a record reversion system is controlled by the 
system controller 10 formed with the microcomputer. A system controller 10 performs various 
processings according to the command from a host computer 80. For example, when the lead command 
which asks for a certain data transfer currently recorded on the disk 90 from a host computer 80 is 
supplied, seek operation control is performed for the purpose of the address directed first. That is, a 
command is taken out to the servo processor 14 and access actuation of the pickup 1 which uses as a 
target the address specified by the seeking command is performed. Then, motion control required in 
order to transmit the data of the directed data section to a host computer 80 is performed. That is, data 
read-out / decoding / buffer ring from a disk 90 are performed, and the demanded data are transmitted. 
[0048] Moreover, if a write-in instruction (light command) is taken out from a host computer 80, a 
system controller 10 will move pickup 1 to the address which should be written in first. And by 
encoding/decoding section 12, as mentioned above about the data transmitted from the host computer 
80, encoding processing is performed, and it considers as an EFM signal. And record is performed by 
the light data WD ATA from the light strategy 21 being supplied to a laser driver 18 as mentioned above. 

[0049] The memory 24 in drawing 1 shows ROM and RAM in the gross, memorizes the program about 
the processing which a system controller 10 performs, and various multipliers and the set point, or is 
used as a work-piece field. As a rewritable field (RAM field) in memory 24, it may be based only on 
VolatiUty RAM, for example, S-RAM, and D-RAM, and nonvolatile memory fields, such as a flash 
memory, may be prepared. Moreover, in a RAM field, the data storage location for example, on buffer 
memory 20 etc. is memorized by processing at the time of the record interruption mentioned later as the 
address of the interruption location (restart location) on the information 90 required in order to resume 
record actuation, for example, a disk, and information which shows the record data for which record was 
interrupted. 

[0050] a power supply section 25 - dc-batteries, such as a commercial alternating current power source 
or a dry cell, and a battery charger, ~ a power source ~ carrying out - the supply voltage [ required for 
each part ] VI and V2 of operation ... is supphed. For example, this power supply section 25 needs to 
show drawing 6 . It has the AC/DC converter 42, a dc-battery 43, and DC to DC converter 44, and is 
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constituted. When the disk drive equipment 70 concerned uses a commercial altemating current power 
source as a power source of operation with a power-receptacle plug or an AC/DC adaptor, the 
altemating current input voltage from AC power supply AC is changed into predetermined direct current 
voltage by the AC/DC converter 42. and DC to DC converter 44 -- alike -- the operating voltage VI and 
V2 more required for each part - it considers as ... and each part in equipment is supphed. moreover, the 
case where do not connect with the commercial altemating current power source AC, but a dc-battery 43 
is used as a power source ~ the direct current voltage from a dc-battery 43 - DC to DC converter 44 - 
the operating voltage VI and V2 required for each part ~ it considers as ... and each part in equipment is 
supplied. 

[0051] In this example, a system controller 10 supervises the direct-current-voltage value of a dc-battery 
43. For example, it enables it to always detect the remaining capacity of a dc-battery 43 by carrying out 
A/D conversion of the direct-current-voltage value, and incorporating it etc. Moreover, it enables it 
whether it is also the condition that little AC power supply AC was connected, and to detect, moreover, 
the supply voltage VI and V2 of operation outputted from a power supply section 25 - ON/OFF of 
supply to each part about ... also enable it to control a system controller 10 For example, control of a 
system controller 10 made into a low-power condition (sleeping) controls a power supply section 25, 
switches an ON state/OFF state for disk drive equipment 70, or supplies supply voltage of operation 
only to buffer memory 20, encoding/decoding section 12, and memory 24 fiirther, and it is made not to 
make supply to other parts is enabled. Or it is also possible to consider as a low-power condition 
(sleeping) which sets the disk drive equipment 70 whole to OFF (however, actuation for power-source 
condition detection is enabled) compulsorily in the case of the record intermption processing mentioned 
later. 

[0052] Drawing 5 is[******]a configuration mainly assumed, when disk drive equipment 70 is built 
in a host computer 80 as mentioned above for example, since it is the same as that of drawing 4 about 
each block, the same sign is attached and explanation is omitted. However, about the power supply 
section 25 which becomes the configuration of drawing 6 similarly in this case, a host computer 80 
always detects the capacity of a dc-battery 43. namely, the application software which uses the driver 
software to the disk drive equipment 70 in a host computer 80, or disk drive equipment 70 ~ setting ~ 
the dc-battery remaining capacity about a power supply section 25 - or the program supervised about 
connection of the commercial altemating current power source AC is incorporated. 
[0053] 3. Explain the characteristic actuation performed in the gestalt of operation of above-mentioned 
drawing 4 or drawing 5 below the system behavior to the lack of power resource. That is, when disk 
drive equipment 70 is performing record actuation by using a dc-battery 43 as a power source, it is 
actuation when dc-battery remaining capacity falls and record completion is judged to be difficult. First, 
the transition of operation performed as a system of drawing 4 or drawing 5 is explained, and it 
mentions later about the case of the configuration of drawing 4 , and the case of the configuration of 
drawing 5 as a concrete example of processing here, respectively. 

[0054] System behavior when power resource are insufficient is shown m drawing 7 . Now, suppose that 
disk drive equipment 70 is performing data-logging actuation by the ATTOWANSU recording method 
to a disk 90 as a procedure SI based on directions of a host computer 80. Moreover, a power source of 
operation presupposes that the direct current voltage from a dc-battery 43 is used in this case. 
[0055] As a procedure S2, dc-battery remaining capacity falls to the condition below predetermined, and 
suppose that it was judged that a possibility that a dc-battery 43 may not have was high here until record 
of an ATTOWANSU method completes. For example, that the direct-current-voltage value from a dc- 
battery 43 turned into below the predetermined value is the case where it is detected. In that case, it 
progresses to a procedure S3 and disk drive equipment 70 interrupts the write-in actuation to a disk 90. 
And while saving information required in order to resume data logging continuously from the condition 
of having been interrupted, as a restart standby process, processing which makes even a restart a low- 
power condition is performed. An example is mentioned later. 

[0056] Then, although a restart standby condition is made continued so that it may be shown as 
procedure S4, suppose that the user connected the commercial altemating current power source AC, or 
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exchanged the dc-battery 43 by the AC adapter or the plug socket plug, and the power-source condition 
changed into sufficient condition about data-logging actuation at a certain time. Then, disk record will 
be resumed so that it may be shown as a procedure S5. Record is made to be performed strictly 
continuously [ this ] from the condition which carried out [ above-mentioned ] interruption as record 
actuation of an ATTOWANSU method. Moreover, information required in order to resume data logging 
which is saved in the above-mentioned procedure S3 for this reason is the address on the disk 90 of a 
record interruption point, and data which are not recorded on a disk yet. That is, in encoding/decoding 
section 12, it becomes the data in the middle of encoding, and data on the buffer memory 20 to which 
encoding processing is not performed yet. 

[0057] When recording on the disk 90 by the ATTOWANSU method by this example by performing 
such actuation, even if it is the case where it becomes impossible to continue record by the fall of dc- 
battery remaining capacity, being able to complete record actuation at the next time, and not making the 
disk 90 as a CD-R useless, and reducing a user's usability and convenience is lost. 
[0058] 4. Drawing 8 explains the concrete example of processing of the case of the configuration of 
actuation of drawing 7 beyond the example of processing based on the power-source condition detection 
by the side of a disk drive of drawing 4 , i.e., the case of a configuration of that the system controller 10 
of disk drive equipment 70 detects the power-source condition of a power supply section 25. This 
drawing 8 serves as control processing of the system controller 10 when there are directions of data 
logging from a host computer 80 to a disk 90. 

[0059] If there is a light command (data-logging instruction) from a host computer 80, processing of a 
system controller 10 progresses to F 102 from step F 101, as explained in drawing 4 , will control each 
part of necessary and will start the data write-in actuation to a disk 90. 

[0060] During the write-in actuation to a disk 90, dc-battery check in steps F103 and F104 and the 
completion of data write-in actuation at step F 105 are checked. If the remaining capacity of a dc-battery 
43 is enough, data write-in actuation will be continued without usually judging that dc-battery remaining 
capacity is insufficient at step F104, and data write-in completion will be detected in step F 105 at a 
certain time. In that case, in step F106, data write-in completion is notified to a host computer 80. And 
when the command of the TOC write-in directions from a host computer 80 is detected at step F107, in 
step F108, the store of TOC data to a disk 90 is performed by pickup 1, and the record actuation to a 
disk 90 is made to complete. 

[0061] However, when it is judged at step F104 during record actuation that dc-battery remaining 
capacity is insufficient, it progresses to step F109 and data write-in actuation is interrupted. That is, a 
halt of encoding processing or data transfer processing, a halt of laser luminescence, a drive halt of a 
spindle motor, a halt of servo system of operation, etc. are performed. And at step Fl 10, the purport of 
record interruption is notified to a host computer 80. And the restart standby process for enabling next 
resumption of record at step Fill is performed. 

[0062] As a restart standby process, it is mainly set to two, the processing which saves the required 
information for the continuous resumption of record, and the processing which shifts to a low-power 
condition after enabling the preservation concerned. The required information for the continuous 
resumption of record is the address on the disk 90 of a record interruption point and the data in the 
middle of encoding which are not recorded on a disk 90 yet, and data on the buffer memory 20 to which 
encoding processing is not performed yet. In addition, when it has not been transmitted from a host 
computer 80 yet, that is, the record data which are not stored in buffer memory 20 exist, it considers as 
the condition of having been saved by the host computer 80 side according to the interruption message 
from the system controller 10 of the above-mentioned step Fl 10. For example, when it seems that truck 
data, such as an audio currently recorded on the hard disk drive in a host computer 80, were transmitted, 
and it was made to record on a disk 90, the head for the data division which has not yet been transmitted 
is memorized within the truck data concerned as a data point which carries out transfer initiation at the 
time of a restart. 

[0063] As for the concrete example of processing as such a restart standby process, various idea **** 
describe three examples of processing as following ******. 
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[0064] ** Make the record data which should be saved hold as it is in buffer memory 20 and 
encoding/decoding section 12. Moreover, the address value at the time of the restart on a disk 90 is 
memorized in memory 24. And after enabling only the power-source condition detection function to the 
power for the data storage in buffer memory 20, encoding/decoding section 12, and memory 24, and a 
power supply section 25, the current supply to other parts is stopped and it considers as sleeping. 
[0065] ** as memory 24 a certain extent - when it has the nonvolatile memory of sufficient capacity, 
evacuate the record data which exist in buffer memory 20 and encoding/decoding section 12 to a 
nonvolatile memory field. Moreover, the address value at the time of the restart on a disk 90 is also 
memorized to a nonvolatile memory field. And after enabling only the power-source condition detection 
fimction to a power supply section 25, other current supply to a part is stopped altogether, and it 
considers as sleeping. 

[0066] ** Once transmit the record data which exist in buffer memory 20 and encoding/decoding 
section 12 to a host computer 80, for example, make HDD (hard disk drive) etc. they carry out 
evacuation storage. Moreover, HDD etc. is made to also memorize the address value at the time of the 
restart on a disk 90 in a host computer 80. And after enabling only the power-source condition detection 
fimction to a power supply section 25, other current supply to a part is stopped altogether, and it 
considers as sleeping. 

[0067] Although the example of a restart standby process is considered, of course besides this, at step 
Fl 1 1, processing like these is performed, and disk drive equipment 70 is in a low-power condition, and 
will wait for recovery of a power-source condition. In addition, when processing **, while it saves 
information required for the restart of record actuation in the memory 24 as volatile memory and the 
condition in which the data-hold in memory 24 is possible at least for this reason is maintained, a power- 
source condition must be recovered. In the condition that dc-battery remaining capacity fell, shifting to a 
low-power condition at this time avoids useless power consumption, and it means that preservation of 
information required for the restart of the above-mentioned record actuation to a power return makes 
long duration possible. That is, the time allowances to recovery of a power-source condition can be 
acquired. Moreover, since information required for the restart of record actuation in processing of ** or 
** is what is saved at record media, such as the memory 24 of a non-volatile, or HDD, even if the 
capacity of a dc-battery 43 serves as zero, the data for resumption of record do not disappear and the 
resumption of record actuation is possible. However, since there may also be use which does not use 
disk drive equipment 70 when a personal computer and disk drive equipment 70 are one apparatus 
devices, for example, what disk drive equipment 70 is made into the low-power condition for is effective 
on a system. 

[0068] After being in a low-power condition, it judges whether the system controller 10 performed 
power-source condition detection periodically at step Fl 12, and the power-source condition recovered it 
at step Fl 13. For example, a dc-battery 43 will be exchanged and it will be judged whether tiie direct- 
current-voltage value fi:om a dc-battery 43 turned into beyond the predetermined value or it changed into 
the condition that the commercial alternating current power source AC was connected. 
[0069] When recovery of a power-source condition is detected, processing of a system controller 10 
progresses to step Fl 14, and notifies the purport of power-source condition recovery to a host computer 
80. With a host computer 80, the write-in actuation to a disk 90 is made resumed according to this, and a 
write-in CONTINUE command is transmitted to a system controller 10. A system controller 10 
progresses to Fl 16 ft-pm step Fl 15 according to a write-in CONTINUE command, and resumes 
continuously the data write-in actuation to a disk 90. That is, while making it return to a power-source 
ON state fi-om a low-power condition, processing corresponding to one restart standby process of the 
above-mentioned ******s is performed, the address which should resume a store is checked, and the 
store of non-written in data is made to start fi"om the address. 

[0070] When the restart standby process of the above-mentioned ** is performed, judge the address 
value at the time of a restart fi-om memory 24, pickup 1 is made to access, and write-in processing of the 
data saved in buffer memory 20 and encoding/decoding section 12 is performed. When the restart 
standby process of tiie above-mentioned ** is performed, the data which judged the address value at the 
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time of a restart from memory 24, and were made to access pickup 1, and were being evacuated to 
memory 24 are transmitted to buffer memory 20 and encoding/decoding section 12. And write-in 
processing of the record data memorized by buffer memory 20 and encoding/decoding section 12 is 
performed. When the restart standby process of the above-mentioned ** is performed, write-in 
processing of the record data which had the record data which were being evacuated to HDD of a host 
computer 80 etc. and an address value at the time of a restart transmitted, and pickup 1 was made to 
access the address value at the time of a restart, and were retumed to buffer memory 20 and 
encoding/decoding section 12 is performed. 

[0071] And it will return to the condition in front of return, i.e., write-in working **, at step F103, data- 
logging actuation will be continued, and processing of steps F106-F108 mentioned above with write-in 
completion will be performed. 

[0072] In the case of a system configuration like drawing 4 , it is that a system controller 10 performs 
the above processings, and actuation explained by above-mentioned drawing 7 is realized. 
[0073] 5. Drawing 9 explains the concrete example of processing of the case of the configuration of 
actuation of the example of processing based on the power-source condition detection by the side of a 
host computer, then above-mentioned drawing 7 of drawing 5 , i.e., the case of a configuration of that a 
host computer 80 detects the power-soiurce condition of a power supply section 25. This drawing 9 
serves as control processing at the time of a host computer 80 (driver software started with the host 
computer 80 or application) making disk drive equipment 70 perform data logging to a disk 90. 
[0074] A host computer 80 starts a record data transfer while transmitting a light command (data- 
logging instruction) to a system controller 10 as step F201. A system controller 10 controls each part of 
necessary by this, and starts the data write-in actuation to a disk 90 by it. 
[0075] During the write-in actuation to a disk 90, it is being confirmed whether the data write-in 
actuation in the dc-battery check in steps F202 and F203 and the disk drive equipment 70 in step F204 
completed the host computer 80. Without usually judging that dc-battery remaining capacity is 
insufficient at step F203, if the remaining capacity of a dc-battery 43 is enough, data write-m actuation 
is continued in disk drive equipment 70, and data write-in completion is detected in step F204 at a 
certain time. That is, the notice of data write-in completion is transmitted from a system controller 10. 
[0076] In that case, in step F205, the command of TOC write-in directions is transmitted to a system 
controller 10. A system controller 10 performs the store of TOC data to a disk 90 by pickup 1, and 
makes the record actuation to a disk 90 complete according to this. 

[0077] However, in the period when record actuation is performed in disk drive equipment 70, when a 
host computer 80 judges that dc-battery remaining capacity is insufficient at step F203, it progresses to 
step F206 and the interruption command of data write-in actuation is transmitted to a system controller 
10. According to this, a system controller 10 interrupts record actuation of disk drive equipment 70. That 
is, a halt of encoding processing or data transfer processing, a halt of laser luminescence, a drive halt of 
a spindle motor, a halt of servo system of operation, etc. are performed, in addition, the host computer 
80 - a write command ~ record data ~ ** - when a command gestalt to which disk drive equipment 70 
carries out record actuation is taken, it is step F206 and record actuation with disk drive equipment 70 
can be interrupted for transmitting to a system controller 10 periodically by processing in which 
transmission of a write command is stopped. 

[0078] Moreover, in a system controller 10, the restart standby process for enabling next resumption of 
record following interruption processing is performed. This restart standby process will perform 
processing which was explained as the above-mentioned **, **, and ** by the system controller 10 side. 
Although the broken line shows the restart standby process as step F207, the processing with this special 
as a host computer 80 when processing of the above-mentioned ** and ** is performed as processing of 
a host computer 80 is because it is urmecessary. However, when processing of the above-mentioned ** 
is performed, processing which stores in HDD record data and an address value required for the 
information transmitted from disk drive equipment 70, i.e., the resumption of record, will be performed. 
[0079] However, when the control for making disk drive equipment 70 into a low-power condition 
caimot perform a system controller 10, a host computer 80 will control it in step F207. Moreover, it i3 
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the case where a host computer 80 performs a power-source status check Hke [ in the case of this 
drawing 9 ], and when the restart standby process of the above-mentioned ** and ** is performed, disk 
drive equipment 70 is not completely cared about as a power-source OFF state. When especially a 
personal computer and disk drive equipment 70 are an one apparatus device, what disk drive equipment 
70 is considered for as power-source OFF is suitable in the semantics which makes the battery hfe as a 
personal computer extend. 

[0080] After record on a disk 90 is interrupted, it judges whether the host computer 80 performed 
power-source condition detection periodically at step F208, and the power-source condition recovered it 
at step F209. For example, a dc-battery 43 will be exchanged and it will be judged whether the direct- 
current- voltage value from a dc-battery 43 turned into beyond the predetermined value or it changed into 
the condition that the commercial alternating current power source AC was connected. 
[0081] When recovery of a power-source condition is detected, processing of a host computer 80 
progresses to step F210, and transmits a write-in CONTINUE command to a system controller 10. In a 
system controller 10, the data write-in actuation to a disk 90 is continuously resumed according to this 
write-in CONTINUE command. That is, while making it return to a power-source ON state from a low- 
power condition, processing corresponding to one restart standby process of the above-mentioned 
******s is performed, the address which should resume a store is checked, and the store of non-written 
in data is made to start from the address. And as processing of a host computer 80, it returns to step 
F202. That is, it returns to the condition in front of write-in working **. And TOC write-in directions of 
step F205 mentioned above with write-in completion with disk drive equipment 70 are performed, and 
record actuation is completed. 

[0082] In the case of a system configuration like drawing 5 , it is that a host computer 80 performs the 
above processings, and actuation explained by above-mentioned drawing 7 is realized. 
[0083] 6. Although the configuration and the example of operation as a gestalt of operation have been 
explained beyond the various modification, this invention is not limited to the above-mentioned 
example, and can consider various modifications. Hereafter, the modification assximed is described, 
[0084] First, although the user interface at the time of becoming insufficient [ dc-battery remaining 
capacity ] was not touched, when interrupting record, of course, in the monitor display by the side of a 
host computer 80, it is suitable to notify a user of that and to urge use of an AC power or exchange of a 
dc-battery. 

[0085] Moreover, when an environment with imstable supply of a commercial alternating current power 
source, an area, etc. are assumed, for example, even if it is the case where the AC power is used, it is 
fimdamentally good [ processing of above-mentioned drawing 8 and drawing 9 turns into effective 
processing, when a dc-battery 43 is used as a power source, but ] to perform a power-source status check 
similarly. 

[0086] Moreover, although the above-mentioned example mentioned the system configuration by the 
host computer 80 and disk drive equipment as the example, it is the application of an audio recorder etc., 
for example, and the configuration used with a disk drive equipment simple substance is also 
considered. The example of a configuration of the disk drive equipment as an audio magnetic tape 
recorder is shown in drawing 10 . Although the same sign is attached and explanation is omitted about 
the same part as drawing 4 , it replaces with the interface 13 of drawing 4 in this case, and the I/O 
system of audio data is prepared. That is, in order to output and input audio data with a digital data 
gestalt, an input terminal Din, an output terminal Dout, and the digital data interface 31 are established. 
Moreover, in order to input an analog audio signal, an input terminal Ain, the analog input processing 
circuit 32, and A/D converter 33 are formed. Moreover, since an analog audio signal is outputted, D/A 
converter 34, the output-processing circuit 35, and an output terminal Aout are formed. 
[0087] At the time of record, input process of the audio data supplied to an input terminal Din with a 
digital data gestalt from an external instrument is carried out with the digital data interface 31, they are 
transmitted to encoding/decoding section 12 (buffer memory 20), and record processing is carried out. 
Moreover, when an analog audio signal is supplied to an input terminal Ain from an external instrument, 
analog signal processing of a gain adjustment, filtering, etc. is performed in the input-process circuit 32, 
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and the analog audio signal is changed into digital audio data with A/D converter 33, is transmitted to 
encoding/decoding section 12 (buffer memory 20), and record processing is carried out. 
[0088] the digital audio data obtained by decoding in encoding/decoding section 12 at the time of the 
playback from a disk 90 -- the digital data interface 31 - an external instrument ~ transmitting format 
processing is carried out and it is outputted as playback data from an output terminal Dout. Or the digital 
audio data obtained by decoding in encoding/decoding section 12 are changed into an analog audio 
signal with D/A converter 34, and analog processing of a gain adjustment and others is performed and 
they are outputted as a regenerative signal from an output terminal Aout in the output-processing circuit 
35. 

[0089] Moreover, in the case of the equipment used with such a simple substance, the display 30 which 
displays the control unit 29 for which various actuation keys were prepared, a message, record playback 
operating state, etc. as a user interface is formed. 

[0090] With such disk drive equipment, processing Kke above-mentioned drawing 8 can be performed 
similarly. 

[0091] As mentioned above, although the modification was described, of course, various modifications 
can be considered besides these. For example, this invention is employable even if it is the thing of other 
kinds as a configuration, disk classification, etc. of disk drive equipment. Moreover, although CD-R and 
the CD-RW disk were mentioned as the example as a record medium, this invention is applicable also as 
recording devices about the disk media of other kinds in which data logging is possible, such as DVD- 
RAM, DVD-R, DVD-RW, and DVD+RW, and the record approach. 
[0092] 

[Effect of the Invention] When it is judged that record completion cannot be performed by the fall of 
power resource etc. during record actuation in this invention, he is trying to wait for recovery of a 
power-source condition, after interrupting record actuation and holding information required for 
resumption of record so that I may be imderstood from the above explanation. And in order to resume 
record actuation according to recovery of a power-source condition, record actuation will not be 
considered as it is as an error by the record interruption resulting from power-source conditions of 
operation, such as a fall of power resource, and record actuation can be normally completed as a result 
by it. By this, when the write-once disk is being used, the disk concerned will not necessarily become 
useless and a user's usability and convenience are not barred, either. 

[0093] It will become suitable in the case of devices using a dc-battery power source, such as portable 
type disk drive equipment and disk drive equipment built in a portable type personal computer, when the 
power resource shall be especially detected when the dc-battery is used for llie power-source detection 
means as a power source of operation, and continuation of record actuation shall detect whether it is a 
difficult condition. 

[0094] Moreover, since the standby process at the time of interrupting record actuation is made to shift 
to a low-power condition (partial power-source OFF in disk drive equipment) after saving information 
required for the restart of record actuation for a storage means (volatile memory) For example, in the 
condition that dc-battery remaining capacity fell, useless power consumption is avoided, preservation of 
information required for the restart of the above-mentioned record actuation to a power return becomes 
possible for a long time, and the time allowances to recovery of a power-source condition can be 
acquired. Or the standby process at the time of interrupting record actuation can lose the time limit by 
the restart of a power retum and record actuation, when it is made to shift to a low-power condition 
(power-source OFF of disk drive equipment) after saving information required for the restart of record 
actuation for the storage means (record media, such as nonvolatile memory and HDD etc.) of a non- 
volatile. 

[0095] Moreover, information required for the restart of record actuation is supposing that it is data 
which are not yet written in a disk record medium in the case of the positional information on the disk as 
a location which resumes data logging continuously on a disk record medium at least from the part 
where record actuation was interrupted, and interruption of record actuation, and it becomes that record 
suitable at the time of resumption of record, i.e., the continuous record from the condition before 
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interruption, is possible. 



[Translation done.] 
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■f An> hn-^ 1 OCcJ;Oiaffli$ti'S« t/;^TA:3> 
hD-7l0(3:. h3>f a-^?8 0*^e><D:3"7> 

Ftcj£i;Tsa«!LSi*^ft5o mtft>;^hn>f^ 

-i'SO*^^. f'-<;^i'9 O^CfBe^^tlTC^^^^^T^^- 
^'©SiS^iS^Jfj-Z^ 'J - Fn-7> F3ii*flt*&^n/cii^ti. 

=iv>FiCj:»3}g£$ii/cr FU;^^:^?"^^^ FiTS 

^©Jg^ 5 n^ii f^- 4? KffflO^- ^ F n > f A 
^?8 0tcfe^r'5fces?)(C;i:vS/j:«)ft$(JfflI^:?f^. I^l^r 
v;^i'9 O^&^eOT^-^'^ffl/T^n- F/^f^^r »;>i5^ 

[0 04 8] F3>e^-5?8 0/pe»^ii^^ 

(^>f F) TSifflSn^Kh. t/;^7'Ar7>hn- 

v\o\t. i-rgti^tf-^tr Fuxicf-^i^r ^:/i 

H^LTx>n^F/7':3-Fg51 2tCj: 
•3. hn>b*^-^8 0*5e)e3g$^lT#/c7^-3? 
tC-5CirljaS0:t<i:^tCX>a- FJaS^rlltf^i^. E 
FM^-^i^-lt-S. ifLT±52(DJ:^(c5-f h;^^^f■ 
i>-2 lti^h(Dy-{ F7=-^3?WDATA*5U— STF^-r 

[0 04 9] SlK:*jlt^y^';24», ROM. RA 
M^j^WCC^UrfeO. i^>^7"Ar3>FD--7 1 0*5 

4k:ijl:t-£SftaJffi«lS (RAM«iS) <h LTttS^tt 
RAM. t^iLtfS-RAM. D -RA}A<D^iCj:i>m'^ 

f)miihtii>m^i^$)i>. ^/cRAM«gm*jciri^. 

[0050] SM9I2 5 \t. mmit^mMi>b< \t^^m 
sw^msmEv 1. v2 - • - muco 

5^42. ^^^^^-^-43. DC/DCn>>'<-5?44^ 
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ip(:><OilikXt}nmt. AC/DCr3>;^"i5r4 2tCj: 

yji^^ 4 4 ^tfCj: 0 . ^s^ic^^mtammsN 1 . V 

-2>iS^«. .''?-^T'J"433Cp60itiJ£mEE3i>iDC/DC 
r3>/^*-^^4 4CcJ:■p'CSaPK:i£^*S/J:tt^'PSIEV 1. V lo 

^tmsfe^fffii^A/D^ftLras^oi^tfCi^ci'^ffi 

W:<J:0. >'^^^f-V-4 3CDSI*3«M^1tB$«I^Tt^><fc 
^tCUri^-S. ^>S3^ie^i®AC3!0J83^$nfc« 

st^hBJo^ti^m'^w&mKv \ . V2 ■ • •tc-3i> 

>hO-^10«. ^i®aJ2 5^$ltffiILT7=-f-X;^F^ 
/'fn-K^12. ->f^';2 4©;!^(CtltteL, ffe<DgU(i 

S) iT^cifcajfgrabSo 30 
7='';-4 3©gs^«^«»rr^fc©<b^cs. lu^jf^;^ 

g7 0;|rfiM'r^T:/y^-i^3>V:7 h'i'xr^jri'W: 40 

4oCir. '^?iai2 5tcocir©>'^7f'U-^SS-^. ^ 
CH3:ffiffl3^ac1iaSAC<0S^«6^':>C>t:Sta"r2):/ni/^ 

[005 3 ] 3. Airf-tj^gJI^FStCj^-rii^XrA 

WT. ±iaS4Xl3:S5<D3lte©»SSK:*5iirlltT$n 
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rtJ. 04XtJS5CDi^Xf-A<!:Lr^T$n^«lf^« 

^^^jmb. M^i^mmmmtLxit. mAomjSLom 
[ 0 0 5 4 ] a 7 tcv'^* -.r 7" -gs:^s©i«^(Z)'>XT 

t* ^ - 5? 8 0 ODJg^tcS-^liTT" ^ ;^ K ^ >f 7 
[005 5] CCr#JES2<i:LT, ^^yy^V-'^M 

y)^mmxT(DiKBtxm'b. r v oy^^i^o^m 
mm^tifctt^. mi^>'^':'T'»;-4 3:«>^?)(Dii[iss 
-ecoii^. #]ES3tcji;>. K^>r:/^E 

70«7=^;^i^90^<DSiZiliilff?:*»r'r^o -euri} 
[0056] -e<Df*. ^J(IS4<»:Lr^^<J:^tC. S^l 
x+^rjitrnttji^fctt^. t^t^msbtbXnk 

*< txr V V oy:^is^<Dtmnv^t bx. ±gB*»f 
bfcm&ix'hmmi^immihHh^^^crh. t 
fc. c(ofcit«.±iE^ms 3xmm^. 7"-^^=^ 

l?90±<orYiy^. RUi^fcT" ^ :^^u:Mm^tix\.> 
tl\.^f-^XhZ>. ia3%x>:3- Y/f'=i- KgBl 2iC 

[0 05 7] C(0^^UmXm7t>ircl>CtiLX^. * 

mx\t. rvV'?'>:^-fi^xy'A:^!?90(^%m.bx\.^ 
j'^v7^')-'&^m(my^x-Dxumifitm7x 

^tj:<rj:r>fcm^X$>-7X'h. m<0^}^X^^mS}i'^^% 

U(^bxbt^ctm^<. !f-cDffifflit, m 
[0 05 8] 4, 7'^:^^vy'<':rm0mmimm\(^ 

i^F5-f:/$?g7 0<D2^;^7'An>hD-7 1 OfJ^mU 
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[0 0 5 9 ] 7^;^ h:a>t*^-t$'8 0*^6C7)^-f h^v 

^1 0<Dj/iS(JXfy :/F 1 0 1*^6 F 1 0 2(Cii;?f. 

9 0 '^cDt'- ^?SiAIif^^:PaJ6r 
[0 06 0 ] r-/Xi7 9 0'scDSiASijflFc}]«. P^T^vV 
F103. F 1 04t*<O>'^'^yf•'J-'5'x tri?. SD^Xf- 
vr^F 1 0 5'CtD7'-^'Siy&f^^70^:t -^^^tf-p 10 

ii^t3:::<rv7'F 1 0 4■r>'^'7xy-^Se^S<^: 

■^XXt-^^'F 1 ObtCfcC^-C. 'f-^^'SiA^Ti^^Sa 
3^1-6. ^(om^\t. :^7"!?:/F 1 0 6K:*si>T^:^ h 
:3>trjL^tS?8 OKlT^-^fSii^yCDji^a^tf^. -^1/ 
rj^ftyTT'F 1 0 7r;^X^^>t::^L-^8 0*^6OT 

0 8 tcfcC^T fc:*yi?r^^:riccj:»?7=-<:^i^90 Cc^T 
^T0Cf^-3'(D#i^^»f$1^, 7^y:^i'9 0tc*fr 20 

[006 1 ] ic^^c^. 5ae«ffi*w:;^7^-^:/F 104 

F 1 0 9CC^T\ 7"-5'§ajl)ff^tp©r$'^^* IP^ 

±^^^ff Sii-^o 7 :/F 1 1 0 -C. *X h 

=3>t^^-^'8 0K:WLTfBii^tp»r©11:ii*DT^. ^ 
brXTy':rF l l l r'*©IBSfeSI&€:nJtg<!;'r^/cfe 
OS^^««Lil€:tfO. 30 

[0062] nmn9.!mt or ^k:^ immtj:^ 

xi'gocciBS^nri^^c^ x>n-Kj^*©f'-3? 
V2 oi^f'-^'r*^), ^r*j. h:3>fcrA- 

5r8 0*^iE>lKjll$nr*t:O«Cl^ 

V 2 0K:ffijW$nri>//iiiB&7=-5';&5#SE-r^ti^ 40 
tt. Fn^t'^-^^SOfiflr. ±iBX -f^r/Fl 1 

-'^r8 0rtO^^-Fr^Xi7 F^ r/CCsBS^ titl^/c 
:t - 7" ^ :t F 7 -^^ 7" - tS' ^ feS L T 7" -f :^ ^ 9 0 

( 0 0 6 3 ] C ©<t 'J ^^cCUffl^Sif^Si UT(D^(tt5Cc 

asms^^^en-s^i. ar(D(i>o(2i6bx3r><o so 
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[0064](D mnt^^^BmT^-^^t. 
^»>l 2 0S^C;x>:3^ F/fri- FgPl 2 (CM^r, 
cDS*«l*$-tfio ,r-^;^^9 0±(D^ggB$<D7 

FU;^fil^^^V2 4(CgBtei'^c -e-Lr. J'^vVyjl 
^y20, i>r3-- F/t'^J- FSJl 2. ^^'J24CC 

[0065]© y^';2 4<f:br. gJ^fiS+^^cg 
V2 0;Rafx>r3- F/rri- FSSl 2CC#S-r^^lB® 
>^i^9 0±cr>|}Ba^C!)T F U;^ffl4>^S»14-^^ 

[0066]® ^f^^^r^^V 2 ORCXi>=i-F/ 

T^n-Fspi 2cc??a-r^fas7=-5'*. -b*;^f=i 

>t*^-:>8 0K:iKjiL. m«HDD (^'^-Ft'-/;^ 
^P^-f:/) ^tcigiBIBttS^f^.. 3EA:r-f;^4'90± 
CDSH^OT F UJJ^ffi^iif^;^ Fr2>t:^-5'80 
THDD^tciatiSii^. ^Lr, ^i®ai2 5CC*ff ^ 

[0067] fc•^5^cnew(cfe^ll^«^!ffll^D^f(l(i 

y i Lr<D> * 11 2 4 tcs^-r ^ t OT* o . 
muimii^w^^tix\.^h^%\^. "^mmsimmtx 
^ct\t. f'^vT^}-nnm.ti^&yLfdm^^^>x. 

Mt^«:^ms^@iSl/. ^ag@«^r©±iBi3Sttf^ 
<onm^£^tx\m\it-^-n^'&o^^ »; 2 4 x«h d d 

3 cr)^S30itH2 P <b /cC -5 r fciBiillPa<^/c«?)©7'- J&irS 
9k^in^CUtU<. iBiiSif^SPaWpJffir^^o (I 

7 0 3&i-H*MtSS©«^«. 7" V ;^ ^ F 7 ^ 
7 0^:fflt^^cl^fiOTt>*0?f5/t«?). T'AT^t^YvA-f 
7 0 ^{B*gSfl:^tt.« <!: L r *5 < C <!: r- A 

[006 8 ] ffirSS«;ti«ffi<b&o/ca«. 
> h n- -7 1 0 7- 2^ ::^F 1 1 2 rS^Wtc^^^jfiS 
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^fj^i:n«fit^. m^\tJ'^^:^9')-4 3i)m^^^htl 

[0069 } mmtRnsi(D^m^^^^tifcm^[i, i^:^ 

fy^ i^Xh:3>t::x-^8 0K:*fO-C^^t*;Sgl5im©if 

XT' 9 0 ^omimi'^^mm'^^^ ct«.fj:^. lo 

iy:^^ An>hn-^ 1 0(c*fUTSiZ^iarJ-7> 
iMT-S), i/>^rA:3>hn-^ 1 0(3:#iAWIi:3v> 
KtCtEDrXf-ivT'F 1 1 5d>6F 1 1 BK^M^s f •< 

pf*iJ2 4*i6Sra^C^)TFU;^ffi=S:W»rl/rft7 20 
rc^/c7'-^*^'^f :?T^*y 2 0, x>n-K/'f=i 

-Kggi 2K:ite^-r'5o -ei/TA^^T-^^y 2 o&c; 

x>:2- F/f'r'- FSiSl 2CCiatt?ti^^ia^7'--5'<0 
rCi/cii^W. Jj^:^ h:3>f ^-4?8 OCDHDD^^ii 30 

i?42;:^3#, Syt^'^-^^TP'-^ty 2 0Rafx>n-F/ 
- FSJl 2K:igJg$n/ciH®f'-^<DSi^a«:* 

[0 07 1 ] i!-br;^7'c^:/F l 0 3CCM0, EP^Sii 

iZ^7tC^or±i$L//cXf'7:/F 1 0 6-F 1 0 8(Z) 

[0 07 2] 04©ci:^^j:S/;^f'A<»fiJt©ii^lJ, 40 

X. htimixmmhtcnmm^^tii>. 

[0073] 5. Tf^;^ hz^Vt'a-^'ffllO^^IittBt^SO 

;^ hr3>f^-4f8 0:5ii^aSSIS2 5<DmiS1*S«:«l»T 
^«fiEcr)Ji^fl:{*W3^j:«!LSW^a9rK9gr5o CCD 
@9W. ;f>>^F3>f:*-4'8 0 (3^;^F3>b'^-:$r 

soreis^nro^ f^-y>'^v7 hx»7:/'j^r->' 

3>) ^s-f -<;^i^F'7-r:/SSg7 0tcf'v>^i'9 0'^CD 50 
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[0074] ^:^h:3>f :x-:$r80t3:. Xf*i'rF2 
0 1 tbX^^ Fz3V>F (•f-tS'EII^^) 
An>Fa-^lO«:^{fr^>i*K:. sB^r-^^cofe 
i^^PIJS*r^o cntcj:-^ri^:^7*Ar3>hn-7 1 0 

[0 07 5] T^:^i^9O^0mi2^iWt. 4->XFn 
>fcx-^80td:;^7"t^:/F2 0 2. F2 0 S-co^^'-^- 
f y-^x-^i?, SC;xf*:^:/F 2 0 4r(D7^^Xi? F 
^ >f :7^g7 0 tc*J If ^ ^-^mimiW^T Ucfpm 
;&iCD^x vi7^tf-oru-5>o ^^'->^r •J-4 3<DSI 

SM^^+^-C^n^. ii^tJ:;^ T- :/ F 2 0 3 ■C>'^' f 

:r^g7 0K:*JC^r7^-:>#iiJa)<^*Si«M$n-Ct^&. 
4>-5KF^r;^^r:'7'F2 0 4(C*Jlit:, 7^-5?Sj^%7 

[0076] ^<Dii^li. J^f- ^ :/F 2 0 5 
XT^AnvFD--? 1 OCcS^l/TTOCSiii&^CDn-^ 
>F^^I^-rSo cntC]£;cri^X7^A:3>FP-^ 1 
0«t^^i'7 5r:/l tcj:0 7= ^;^e^9 OCCjlfiff^TOC 

[007 7] tC6ifi. 7^^;^^ F^'r:/Sg7 Otcfc 

t * - 3r 8 0 *5 Xf* 7 F 2 0 3 -C A 5^ «; -^SS^ 
SiiRKUfcii'^ti. :^f':l:/F2 0 6tcii^'C. 
7^A3> hP-^ 1 OtcMbXf'-^^iiMi'fO^Wi::^ 
v>F^SftT^o cncCieDr2>XxA:3>Fu^^ 

•t^-So ai^xvn-- F«S-^f''-^KiSE!yi©f?±. U 

^8 o^Siinvv F*sfi®7=-^i<!:4>5£WWK:t/;^ 
5^A3>Fn--7l OCCSimT^Ci-C. 7'^;:^i^F'7 
^ zX^m 7 0 ^si^ttfP^tf ^ J: ^ n -7 > F?Bffi^» 
oTl^-S^Ji^^. :^7':r:/F2 0 6r. SiAnv>FcD 

mi oxotmm^^^m^hctt^xf^^. 

[0 0 7 8] ^/ci^;^f*A=J>Fa-^10T«. 

im^^y.^x^mmm^^'^^trhtc^cm^n^ 
tT^cicc/jr-s, TsT-v-fYioi tLx^mnwm 

^WSiX^^LXi.^i'^. Ctx\t. *X h3>t':x.-5f8 

ti, Tfxx F n > f:x - 8 0 <b tt«Fj3ij^cA!m»if:»ie 
7'-<y^p\''7^':r^^m7otf^h^m^txx<mn. m 
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m H D D^teWT^AiLJi^tT ^ c i uinc 
[007 Q] fcfcL. V^-^-y&^l O^&m 

C CDS 9 cDia^OD J; ^ ;^ h n > b' a - 5? 8 0 X^imS 
7^;;^ h:3>fa-4'8 OtJ>^7'^':^F 2 0 8'CSftitfJK: 

[008 1 ] mmmBofsmifi^^-^tifcm^u. 

hr3>fcr^-^8 0<D^21iS«;^7^^':/F 2 1 0(e:ji^, 
t/;^7^A3> ha-^ 1 0Cc»LT^3ill^=i-^>F^ 
3^T-5c i/;:<7'An>hn-'7 1 0-C«. COSiiS 

ii/rw>^7^ty:?'F2 0 2ccM'So Bn-^siitw^waj 
a^7M:#or±iEU/c;^^7:?'F2 0 sotocSJa 

[0 08 2] ascDJi^^ce/J^f-A^RKcDii^W. jf-:^ 
h n > e ^ - 5? 8 0 3&iJM±CD J; ^ &«Ji31^tf ^ C i -C. 

[0083] 6 . ^mm^m 

^xh. mMomi&tbx<onfS,^W}{%9i^'^^^xmmiy 40 

[0 0 8 4] ^^vTV-m^M.:^&trj:'ofcm'^ 
[ 0 0 8 5 ] $ fc. S/^mccj j:±ga^ 8:09 ©ai^iti 50 



12002-352424 
20 

^; f- ij - 4 3 f)^^Mt bxmi^ htlh^-^^^^^X^ 

[0086] ^/c±EW^. hn>t-:z-5?80i 

^ tS' K ^ >f :/J^{l#{*-Cffl C ^ 6 n ^ #^ 6 n 
01 0tC:*--7'-<:tf'-:^U:3-5^ibr©7'-< ;^ 

—7'^:tf'-4'^AUi^-r-2>/ci6tcA*®^D i n. U 
:t)JgB^Dout. f=yi$i;U'f-5'>r>3'-7x-X3 1 

?cesi)K:, A^JSS^A in. r :^ O ^^A^?iJ^S@ffi 3 2 . 
A/D^aS3 3*ig9:l:fe>nS. tlcTtu^t-'fA 

[008 7] saii^^K:«. ^aJffiSJ: 0 f^i^^^iVT^- iS? 
J^]I8'CA;^^^D i nCC«*&$n^t--7^^=*-f'^:$^ 
\t. f^t>5?Jl'7^-5?>f >^-:7x-x3 l-CAAftliS? 
ti. xVn-F/f'r^-K^pi 2 0'<y:?7y*i;2 

0) tcKJ^^nr. ^mimitii>. ttc^wm^^ 

i§^«. -?'£^)T:^^y:t--■f :i-^i-^t3:A:^^0SS3 

2 rerv Vigils V A)\^^^)i^^^rtu^m^KM 

J&SJSSn. A/D^ftS3 3rT^^:^5r;l':*-"X-f ^Tx- 
^tC^^nrxVn-F/'rn-Fg^l 2 (Arr^T 

^^»;2 0) cciteS$nr. iBg^Afis^tiSo 

[0 08 8] T'-f ;^i^9 0;!P6C9llt^tCt3:. x>::3- 
F/rn- FSCl 2r(Drn- Fi!{S«:j:»3{§6n/tr 

:i:^;^3 l-C5ta5a^'^<0^7^-v^ F^Iig^n. 

CitJ, x>n- F/t':^- FSiJl 2^(07^3- FteStC 

098 3 5 r >i^s-?-0<fec5r :^^ ifimt^iiofix 
mt^m'Ao\xiiPhM^m^tbxm}^txh. 
[0 08 9] $/c. cox^u^wcm^^hi:i^i^(D 

mi^3ti/cjaf^g|J2 9^. y -fe-y^iE&WtttfP 
<^®^^S^-r'2)gn^8iJ3 0;&iigt:fe>n^^. 
[0 09 0] cOKt^^rr-f^^i'F^-rr/SS'C^j. ± 

[0 09 1 ] ^?gwicc':)ur^^/cj&^ 
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urcD-R. CD-RW7'-<;:<^^WcW5t?:?5. ^ 

^?|tJDVD-RAM. DVD-R. DVD-RW. D 
VD + RW^. 7'-^?gaS^pJtfeAj:f6(DSO-f 

(0092] 

[ 0 0 9 3 ] «fk:. ^««»o#S;i»<. ttf'Pfltii Lr-'S 

[0 094] $/c. mmthi'^^^iSiLtmom^fm 
\t. ^m'^onm^timumn^mm^st 30 

[02] 
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[0 0 9 5 ] t.ic%mM%<mmo)bWi'^^t\t. 



[01 ] f^T.^x^AT'^ Y<j)Wimmx^^. 

[02] f?it':f')i^^!^)\^-':^<o^^mxh^. 
[03 ] r 5- h '7>;<s^:^^©t»?90'r^^o 
[04 ] :^^m<o^M<oB^^(Oi/:^7^^^^<o^'^ ^ 
0r^^>c 

[05] ^<oimom>u7.i'mm':f'^vmx 

[06] gaffi(D^^g©ii«g&o«fi&?>si?B0t»*^, 
[07] w^<o^m<oiy:^9J^tbm>wmmx^h, 

[08] ^coJI^.^cof^ ^ ;^ K ^ ::^^<l"J*cm^©t^ 

[09] ^<D?^scc>*x b 3 > b' ^ -^mxnuws^ 

[010] llfecr>?^Sl07'-f:'^^' K^^-Z^^ot^n-s- 
^0r*-s, 
[??^ift^] 

1 b'ry^r^r^r^ 2 ^*^U>X 3 -Iftffi*. 6 
:^fc:> Fi^*-4', 10 Fn--7, 1 

2 x^n-F/f'n-Kai. 14 
•t?-. 2 3 if)V-^f^''^. 2 4 y-t'j. 2 5 ^ 
iSgP. 2 9 m^^. 3 0 S^aJ. 8 0 t^:J^F=i> 
b:x-5'. 90 7^-/;^^ 
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